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(54) COATED HARD ALLOY 
(57)Abstract: 

PURPOSE: To reduce the residual compressive stress of an alloy, to increase the adhesiveness of a film, furthermore 
to improve the peeling resistance of a coated tool and simultaneously to thicken the film by adding elements having 
hardness lower than that of TiN and TIAIN and allowing the same to enter into solid solution. 

CONSTITUTION: In the case the compsn. of a film of a film hard alloy of coating hard metal in which a part of Ti in the 
hard film with 0.5 to 10μm film thickness consisting essentially o yiiMarrd j[^l and/or the nitrides and carbides of the 
solid solution thereof is substituted by Fe-based metal af; iji^ora<^ is expressed by (TiaAlbFe-based cCrd). (a), (b), (c), 
(d) and (x) are respectively regulated to the ranges of a+b+c+d=1, ajlO^o 0.7, b; 0.3 to 0.7, c; 0.01 to 0.2, d;«0 tbiOKlP 
and x; 0 to 1. Thus, the defect of the high residual stress of a PVD film is improved, by which the service life of a 
coated cutting tool can be prolonged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.4o«o»=^ shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Ctaim(s)] 

[Claim 1] This coat composition of the covering hard metal which replaced the one section of Ti of the hard anodic 
oxidation coatings which consists of the 0.5-1 0-micrometer thickness which consisted of Ti, aluminum and/or a nitride 
of the solid solution, and a charcoal nitride as a principal component by Fe group metal and/or Cr is set to a mole ratio. 
(Tia Alb Fe group c Crd) When expressed CxNI-x. a, b, c, d, and x are a+b+c+d=1 0.3. respectively. <=a<=Q.70.3 
<=b<=0. 70.01 <=c<=0.20 <=d<=0.10 Covering hard metal characterized by being the coat of the domain which consists 
of <=x<=l. 

[Claim 2] The covering hard metal characterized by making into the multilayer of five or more layers the layer of a 
nitride [ having replaced a part of Ti by Fe and/or Cr (TiFeCr) and a charcoal nitride, and the layer which consists of 
the nitride of aluminum in a covering hard metal according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the covering abrasion-resistant member used as the 
covering cutting-tool member and antifriction tool which are used as a cutting tool which is excellent in abrasion 
resistance and deficit-proof nature. 
[0002] 

[Description of the Prior Art] although the hard anodic oxidation coatings by the conventional PVD had TiN in use — 
recently — TiCN layer — or (TiAi) the coat of the new modality of N is developed and has attracted attention TiCN 
has 3000-about Vickers hardness number, and it also has the effect which is markedly alike compared with Vickers 
hardness number 2200 of TiN, and raises abrasion resistance remarkably firmly On the other hand (TiAl). although N 
changes with proportion of Ti and aluminum, it has the Vickers hardness number of outlines 2300-2800, and since 
which raises abrasion resistance compared with TiN ] oxidation resistance is remarkably excellent on the other hand, 
the property excellent in the bottom of the cutting conditions from which the edge of a blade becomes an elevated 
temperature etc. is demonstrated. 

[0003] Moreover, as an improvement of the coat of N (TiAl) layer, JP,5-67705,B which limited the proportion of 
Ti/aluminum. U.S. JP,4871434,B which is called N (TiAIZr) and N (TiAIV) and which was further used as the coat of 
plural systems are proposed, and the improvement is measured further. However, although these new coats have the 
above-mentioned advantage, its compressive stress which remains to a coat is as high as 1.5 or more times of TiN 
coat and it has the following various troubles. 
[0004] 

[Problem(s) to be Solved by the Invention] The adhesion force of a coat becomes so weak that the residual 
compression stress of a coat becomes high, and these new coats are inferior in the adhesion compared with TiN. 
Moreover, as for this residual stress being high, it is also the present condition that thlck-film-ization is not realized for 
a technical failure to thick-film-izing of a coat in the adhesion of a coat since it not only worsens, but residual stress 
increases as a thickness becomes thick. 

[0005] The easiest method of reducing a residual compression stress can consider changing the covering parameter in 
a covering process. When 3 micrometers of TiNs were formed to up to a steel substrate by the arc ion electric 
discharge method and this invention person investigated the residual compression stress of the ^ system partial 
pressure which is a covering parameter, and bias voltage, he showed the residual compression stress of -5GPa in 
-2GPa and identity-IOOV in bias voItage-50V. moreover, a ** system partial pressure — the bottom of 10-1 Pa — 
setting -IGPa — said — the residual compression stress of -2GPa was shown in lOOPa Thus, although the residual 
compression stress could be easily changed by changing a coat parameter, in the arc ion electric discharge method and 
****** lied way etc., it was impossible to have reduced a residual compression stress by changing a parameter as a 
matter of fact for the ground of the thing for which it has the domain of each optimum parameter, and the layer 
properties of the coat formed by change of a parameter completely differing. 
[0006] 

[Objects of the Invention] It offers the technique which also enables thick-film-ization at the same time it improves 
the peeling resistance of a covering tool, if an above-mentioned residual compression stress improves a high fault, this 
invention raises the adhesion of a coat by reducing a residual compression stress and it is forced it. 
[0007] 

[Means for Solving the Problem] Then, this invention acquired the following knowledge, as a result of performing the 
study which adds various elements to this on the basis of N (TiAl). Table 1 shows each residual compression stress at 
the time of setting the residual compression stress of 3~micrometer TiN to 1 for the residual compression stress at the 
time of adding various elements, when forming 3 micrometeKTIAI) N coat by the arc ion-plating method under the 
condition of a ten to 1 Pa bias voltage 120V ** system pressure. 
[0008] 
[Table 1] 
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[0009] That there is an inclination that the residual stress in a layer decreases understands an elasticity metal 
variance or by making it solid-solution-ize in N (TiAl) coat from Table 1. The invention in this application as a principal 
component Therefore, Ti, aluminum, and/or the nitride of the solid solution. This coat composition of the covering hard 
metal which replaced the one section of Ti of the hard anodic oxidation coatings which consists of the 
0.5-1 0-micrometer thickness which consisted of a charcoal nitride by Fe group metal and/or Cr is set to a mole ratio. 
(Tia Alb Fe group c Crd) When expressed CxNI-x, a. b. c. d, and x are a+b+c+d=10.3, respectively. <=a<=0.70.3 
<=b<=0. 70.01 <=c<=0.20 <=d<=0.10 It is the coat which consists of <=x<=1» and those coats are further made into the 
multilayer of five or more layers, and thlck-filmHzation is attained. 
[0010] 

[Function] (TiAl) By adding Fe group and Cr in the coat of a compound, the residual stress in a layer is decreased and it 
becomes the layer which seldom exfoliates also to membranous shock resistance and the impact with especially 
mechanical intermittence cutting etc. Furthermore, if the alloyed target is used in the case of Fe group, a part of 
aluminum can be fomrted as compounds (NiAl), such as (CoAl), and the abrasion resistance of a coat, oxidation 
resistance, etc. can be doubled and improved. Cr group's case also has the same effect and oxidation resistance, 
thermal resistance, etc. are improved. Hereafter, it attaches and explains to the ground for having carried out numerical 
limitation. 

[001 1] (TiAl) Fe group who adds as the solid solution/a mixture in a compound layer did not have effect sufficient by 
less than 0.01 to reduce residual stress, and since the amount of Fe group in a coat would increase too much and 
abrasion resistance, welding^proof nature, etc. would deteriorate if 0.2 is exceeded, he was taken as the domain of 
0.01<=c<=0.2. Moreover, since the amount of Cr added as the solid solution/a mixture in a compound (TiAl) layer of Cr 
in a coat would increase too much and sufficient effect for a reduction of residual stress would be lost if it is made to 
alloy with Fe group, the oxidation resistance etc. is raised and it adds exceeding 0.1 , although Fe group's content is 
correlated, it was taken as the domain of 0<=d<=0.1 . In addition, whether it solid-solution-izes as target material or the 
above-mentioned element adjusts a component for each element as an individual target at the time of vacuum 
evaporationo. even if it combines a solid-solution target and an individual target further, it does the same effect so. 
[0012] Having made proportion of CN in a coat into the domain of 0<=x<=1, i.e., carbide, a nitride, and a charcoal nitride 
Since stress is eased by Fe group who added as the solid solution/a mixture in the layer, and the effect of Cr, (TiAl) 
Since it had sufficient performance by fully also being able to use the carbide with high hardness, and aitjusting Fe 
group and the amount of Cr also in a little low nitride of hardness, and a charcoal nitride, it considered as the domain of 
0<=x<=1. Hereafter, an example explains the invention in this application in detail. 
[0013] 

[Example] 2.5 micrometers commercial WC powder. 1.5-micrometer TiC powder, this TiN powder, and 1 .2-micrometer 
TaC powder were mixed with the ball mill for 96 hours so that it might become composition of 
84WC-3TiC-1TiN-3TaC-9Co. TA insertion of SNMA432 was pressed after the xeransis granulation, and the 
predetermined configuration was processed after sintering. On this cemented-carbide base, by PVD, various alloy 
targets and the target element independent [ each ] were prepared, and a coat which is shown in Table 2 was formed. 
In addition, it was attached to the layer indicated in the conventional example for the comparison. Subsequently, with 
the scratch circuit tester, these coats are raised gradually, the load is scratched from 0, and the load against which a 
layer exfoliates was searched for. Those results are shown in Table 2. 
[0014] 
[Table 2] 
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[001 5] A lifetime until it performs a cutting test in the cutting conditions in which the tool shown in ^ and the 
following receives impact repeatedly and the maximum wear becomes 0.2mm is found, and the result is shown in Table 
2. 

Cutting conditions ^M^ed material (round bar with 4 slots) S50C Hs32 cutting speed It sends 200m / min. It cuts deeply 
0.15mm / rev. 2mm cutting oil It makes and is [0016]. It turns out tifat sublation was produced in early stages of use in 
the shock-proof examination to which a mechanical shock is applied, and trouble wear was caused by the result of 
Table 2 although the being clear difference had not come out in the scratch load. In addition, although the coat of a . 
nitride was used in the example, the manufacture of the charcoal nitride of various composition proportion is also 
possible by ac^usting the partial pressure of nitrogen, methane, etc. for the ambient atmosphere at the time of vacuum 
evaporationo. 
[001 7] 

[Effect of the Invention] the covering hard metal of this invention is compared with the conventional TiN and TiAIN, by 
making the element with low hardness add / dissolve, it excels in abrasion resistance and mechanical-shock-proof 
nature, and is markedly alike, and a long tool life is acquired moreover, the thing showing the effect which was excellent 
when it was applied to TiCN base cermet although this invention had mainly explained the cemented carbide — 
obvious — it is . 



[Translation done.] 
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